Genetic Variability in Probe Binding Regions Explains False Negative Results of a Molecular Assay for the Detection of Dengue Virus.
Dengue fever is currently the most prevalent disease caused by mosquito-borne flaviviruses. Despite being potentially fatal, there are no specific antiviral therapies for Dengue virus (DENV) infections. Therefore, early, accurate, and rapid diagnosis plays an important role in proper patient management. In this study, we evaluated the performance of a probe-based real-time RT-PCR (rRT-PCR) assay against that of a conventional RT-PCR assay in three sample cohorts from Pakistan (n = 94) and Singapore (first cohort; n = 559, second cohort; n = 123). The Pakistan cohort also included a comparison with virus isolation. The rRT-PCR assay showed relatively lower overall sensitivity (20.2%) in the Pakistan cohort than that in first (90.8%) and second (80.5%) Singapore cohorts. Surprisingly, the overall sensitivity of rRT-PCR assay was lower compared with the virus isolation (26.6%) among Pakistan samples, indicating a high percentage (79.8%) of false negatives due to rRT-PCR assay. The analysis of sequences of failed and successful DENV isolates indicated mismatches in probe binding regions as the likely cause of rRT-PCR assay failure. Our observations testify the importance of utilizing a combination of methods for dengue diagnostics and surveillance. We emphasize that a thorough understanding of the genetic composition of local DENV populations as well as regular monitoring of the performance and reviewing of probe/primer sequences are essential to maintain a consistently high diagnostic accuracy of PCR-based assays.